presence or absence of the disease in any particular species, it is therefore necessary to examine a sufficiently large number of middle-aged and old individuals. When this condition has been observed, no species has so far been found which was free from cancer.
The reason why cancer has been noticed less frequently in most species of animals than in man is due to two main causes. In the case of wild animals living in their natural habitat there is the obvious difficulty of making observations on a sufficiently large number of middle-aged and old animals. When that has beeti possible-for instance in fishes where many thousands of fishes have been examined-malignant new growths have been found in considerable numbers. The apparent rarity of cancer in many species of domestic animals finds an explanation in the fact that these animals are killed, as a rule, before they have reached the cancer age. In those species of domestic animals which are allowed to live until they are middle-aged or old, such as the fowl, the cat, the horse, and especially the dog, cancer has been found with a frequency roughly proportional to the number of middle-aged or old animals which come under observation.
While cancer has the same fundamental features in all vertebrates, there are variations in the different species in certain details. In some species the sexes are affected with a different frequency; in some species epithelial tumours are more MAR.-COMP. MED. i frequent than sarcomata, in others the relation is reversed; again, the organ incidence varies greatly in different species. The explanation of these differences is found partly in a constitutional difference in the tendency to malignant development residing in the different tissues and organs of different species. It may also be due to the differences in local conditions giving rise to various forms of chronic irritation, which lead to cancer. The established association between certain gross parasites and cancer, which varies from species to species, also plays a part. [ABSTRACT.] Dr. S. L. Baker: Tumours of fowls.-The tumours of fowls occur sporadically in the same way as do those of mammals.
There is no evidence of infectivity. Among many hundreds of fowls bearing Rous Sarcoma No. 1 housed with normal fowls in very close quarters, I have only once seen the transference of a tumour to an uninoculated bird. This was almost certainly a direct inoculation by a peck as there was in the pen a fowl with an ulcerated tumour which had been pecked by the other fowls.
The types of tumours occurring among fowls are, as far as I have observed, the same as those of mammals. I have seen the following types: Fibroma; spindle cell sarcoma (several types); hypernephroma; columnar-cell carcinoma of intestine;
squamous-cell carcinoma of epidermal origin; teratoma of ovary; ganglioneuroma; giant-cell tumour of bone. A renal embryoma, resembling Wilms' embryonal tumour in the human, has been reported.
The sarcomata. Many types have been described, those that have been successfully transplanted have been found to be filterable. It appears very probable that all fowl sarcomata are filterable. The carcinomata.-No one has ever transplanted a fowl carcinoma successfully for any number of generations and, therefore, nothing is known as to the filterability of these tumours.
Filterability.-In the case of sarcomata the conveyance of the tumour-producing agent by tumour extract, which had been passed through a Berkefeld filter, was originally demonstrated by Peyton Rous and has been amply confirmed by numerous subsequent workers. The infective agent is highly specific both as to host and as to the cell type of the resulting tumour.
This agent exhibits the properties of a virus in that: (a) It is destroyed by antiseptics and by moderate heat; (b) it can be preserved in dried material and in glycerinated material; (c) it is potent in fairly high dilution (1/1000 of Berkefeld filtrate will produce tumours in many cases).
Its action appears to be entirely local, but differs from that of chemical carcinogenic agents in that: (a) It is highly specific as to species and often even as to breed of host; (b) it acts only on one type of cell-the fibrocyte in the case of Rous Sarcoma No. 1; (c) there is no preliminary pre-cancerous alteration of the tissues; (d) the action is very rapid-a large tumour being produced in about two weeks in many cases; (e) the agent increases in virulence by passage through a number of hosts.
For these reasons it appears to me very probable that we are dealing with a living virus and not with a non-living chemical product.
Assuming that the fowl sarcomata are caused by a filterable virus, it still remains uncertain whether fowl carcinomata have a similar aetiology.
Although the relationship between the fowl carcinomata and mammalian cancer is, so far, obscure, these tumours at least demonstrate the fact that a filterable agent is capable of causing a neoplasm; to this extent they support the possibility of an extrinsic virus as a cause of cancer.
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Dr. Leslie Sheather: I do not claim to have made a special study of the tumours occurring in the lower animals, but naturally a certain amount of information has been gathered in the course of diagnostic work done in veterinary pathological laboratories. It seldom happens that a full account of the case is sent when a tumour is submitted for examination, consequently a considerable amount of material is more or less " lost."
It must not be forgotten that there is one fundamental difference between human and veterinary medicine, namely, the intrusion of the question of the cost into practically every branch of the latter. Detailed investigation is expensive, and if it is to be carried out, some provision must be made for financing it. While financial support presents some difficulty, there is a difficulty which is possibly greater. In the human subject life may be terminated by disease, accident, or old age. In the lower animals, and particularly those used for food, slaughter takes place, in the immense majority of cases, before the age for cancer formation is reached. In the case of the companions or pets of man--the horse, dog, and cat-there is a greater chance of long life.
Middle life appears to mark the beginning of the period at which cancer may occur, but in the lower animals-as in man-cases occurring earlier than this are not unknown. I have encountered many cases of cancer in dogs under four years of age, and in my own laboratory recently I have had a case of what appears to be multiple sarcoma-formation in a three-year-old cow.
Searching my memory (as the notes of the cases I encountered before 1927 are not available) and turning up my records of the last four years, I am able to give the following details regarding the types and distribution of tumours occurring in the lower animals.
Sarcomata.-In the horse these are encountered, usually as a multiple development, in the subcutaneous tissue. Multiple sarcoma-formation sometimes occurs in the small intestine also. I have encountered multiple sarcoma formation in the cow, and also cases with secondaries in the lungs.
Sarcomata are common in the dog, and I have records of their occurrence in this species involving the skin, lip, mammary gland, tongue, gums, liver, intestines, spleen, membrana nictitans, and kidneys. In the dog secondaries in the lungs are not uncommon. I have not seen so many cases of sarcoma in the cat as in the dog.
Carcinomata.-A not infrequent site of carcinoma in the horse is the eye, with secondaries in the glands. I have encountered cases involving the tongue and the penis.
Carcinoma does not appear to be very common in the cow, but that is possibly due to the factor already mentioned, namely, the occurrence of death at an earlier age. I do not know that any case of carcinoma of the mammary gland of the cow has been recorded. I have seen several cases in which the skin has been involved.
In the dog this type of tumour involves the skin, gums, liver, mammary gland, and testicle.
In the sheep in Australia a form of cancer occurs which involves the ears. This was described by Dodd in the Journal of Comparative Pathology in 1923.
Dr. J. R. M. Innes: It is not possible to make a strictly scientific comparison between neoplastic diseases in domesticated animals and analogous conditions in man, since statistical data regarding the incidence of the different types of tumours in the various species are not sufficiently extensive, and there are many types of tumours in man which have not yet been shown to occur in animals. While tumours 23 593 of the lower animals are perhaps of relatively minor importance, it cannot be doubted that the same laws govern their origin and formation as in man. Comparative encology is thus a matter of practical importance and not merely one of academic interest.
The following table, which has been compiled from a series of cases examined within the last few years, affords an indication of the types of tumour which occur in the domesticated animals, but the number collected is not large enough to indicate the influence and relation of age, sex and other factors. The growths have been obtained from the dog, horse, ox, sheep and cat. Fibromata.-Most of these were located in the skin and subcutaneous tissues, other sites being the vagina, tail, prepuce and ear. Considerable structural variation was encountered, from the soft cellular type with little stroma, to extremely dense hard growths in which collagen was abundant. Osteomata.-Included in this group are fibrous subcutaneous growths in which bone was present, but it is questionable whether these should be regarded as neoplasms or as examples of metaplasia. It was difficult to determine whether in these tumours the bone was the essential part of the growth or merely the secondary product. It has been observed that such growths in the horse arise as a result of trauma and chronic inflammation. Osteo-chondromata are of frequent occurrence in the mammary gland of the bitch, sometimes with a concurrent adenomatous process; their benign nature is well recognized. Lipomata.-These are frequently observed in slaughtered cattle in abattoirs, the common sites being the intestine and mesentery. Angiomata.-These include the cavernous and plexiform type, most of the former being located in the liver of the ox in which they are very common. The plexiform type were mainly located in the subcutaneous tissues of the dog. Leiomyomata.-These growths were extirpated from the uterus of a bitch, one case being in the nature of small multiple nodules. No case of rhabdomyoma has been encountered. Sarcomata.-These were located in the skin and subcutaneous tissues and, in one case, in the nasal cavity. In two instances metastases were present in the liver, the primary growth being in the skin. The same variety of cell types has been observed as in man, the small round cell, large round cell and spindle cell. No authentic cases of any variety of the osteogenic sarcomata have been recorded. Gliomata.-In no instance has any one of the classified varieties of the gliomata been encountered, and it is generally accepted that tumours of this type are very rare in animals.
Mdelanomata.-Under this group are included all growths which showed an abnormal collection of melanin pigmented cells. All were located in the skin and subcutaneous tissues. It is well known that such growths are of common occurrence -in dogs and horses, particularly grey horses. The types encountered have varied Section of Comparative Medicine from the small pigmented naevi (single and multiple), warty and pedunculated in type with apparently benign histological characters, to large diffuse epidermal growths with metastases in the adjacent lymph glands. With the latter there is frequently a history of slow growth over a period of years in which trauma appears to play a part. Others apparently remain localized, but if interfered with may recur in a matter of months. An intensive study of this type in animals would perhaps help to elucidate many of the controversial points in connection with melanomata, e.g. the histogenesis of the melanoblast, the mode of origin and distribution of the pigment, and the relation of the simple pigmented nawvi to malignant transformations. These cutaneous tumours offer an opportunity of studying pathological changes in the earliest stages from the simplest quiescent na3vi to the gravest proliferation of the malignant forms. Lympho-sarcomata.-Two cases of this type have been observed in the dog. One was located in the mediastinum involving the mediastinal and bronchial lymph glands with secondary deposits in the lungs, the other was confined to the lower end of the ileum and mesenteric lymph glands with metastatic deposits in the kidneys. In both cases the regional invasive growth which is characteristic of this type in man was well demonstrated. The histology was that of the reticulum-cell or large-cell type. Adenomata.-These have been located in the mammary gland, intestine and liver. Anal adenoma in the dog is of frequent occurrence. Fibrocystic adenoma.-Two tumours of this type have been collected, being located in the testis of a dog. Both had a history of rapid growth but were apparently benign in nature. Periods of eighteen months and two years respectively have now elapsed since operation without there being any sign of regional involvement. Both were very large growths with much hsemorrhage and cyst formation. Carcinomata.-The squamous type was found in the skin, eyelid, mammary gland and clitoris and, in one instance, the heart of a cow, a very unusual site. No cases of the basal-cell type have been observed. One epithelial growth affecting the tonsils, with secondary deposits in the cervical lymph-glands and lungs, in a dog, closely resembled a type described by Ewing and others in man, and designated as transitional-cell carcinoma, or lympho-epithelioma. This type in man has a peculiar clinical course and is only located in the naso-pharynx. Embryonal carcinoma or seminoma, of the testis.-Five of these growths have been collected from the dog. This is a type of neoplasm which has not been recorded previously as occurring in this animal. The structure is identical with that of seminoma of man, namely, large polyhedral cells growing in cords and sheets, with a stroma richly infiltrated with lymphocytes. The tendency to alveolar formation has in the past led to its classification as alveolar sarcoma, but this is incorrect. In each of these cases there was a history of rapid growth. The epididymis was not involved and in no case has metastatic spread occurred after operation in periods up to two years. The affected animals were middle-aged or old dogs (5 to 11 years). Dural endothelioma, psammoma, or meningoma.-Although only one specimen of this type has been collected, it is hardly a rare growth in the horse. The tumour, which probably develops quite slowly, is attached to and vascularized by the dura mater. It is never metastatic and only gives rise to symptoms as a result of the pressure it exerts. The commonest situation is in the falx. 25 59;5
